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1. Powders and Granules 


e Definitions: 


O 


The term `powder' when used to describe a dosage form describes a 


formulation in which a drug powder has been mixed with other 


powdered excipients to produce the final product. 


Granules which are used as a dosage form consist of powder 


particles that have been aggregated to form a larger particle, which is 
usually 2-4 mm in diameter (This is much larger than granules 


prepared as an intermediate for tablet manufacture) 


e Added excipients: 


O 


The function of the added excipients depends upon the intended 
use of the product. 
Colouring, flavouring and sweetening agents, for example, may be 


added to powders for oral use. 


e Dispensing form 


O 


Powdered and granulated products are traditionally dispensed as: 

> Bulk powders or granules for internal use 

> Divided powders or granules (i.e. singlepreparations) for 
internal use 

> Dusting powders for external use. 

Other preparations which are presented as powders or granules 

include: 

> Insufflations for administration to ear, nose orthroat 

> Antibiotic syrups to be reconstituted before use 

> Powders for reconstitution into injections 


> Dry powder inhalers. 
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1.Bulk powders: 


O 


Properties: 


Bulk oral powders resemble dusting powders with theexception 
that they are intended for oral administration. 

The mixed ingredients are packed into a suitable bulk container, 
such as a wide-mouthed glass jar. 

The dose to be taken is measured with a 5mL spoon, stirred into a 
quantity of water and then swallowed.Unfortunately, this method 
of measurementcreates considerable problems with regard to 
theexpected standards of precision of dosage. 

Therefore, bulk powders or granules are not suitable for 
administering potent drugs with a low dose. 

Because of the disadvantages of this type of preparation the 
constituents are usually relatively non-toxic medicaments with a 
large dose, e.g. magnesium trisilicate and chalk, as present in 
Compound Magnesium Trisilicate Oral Powder. 

Bulk powders may be a single powder (e.g.Magnesium Trisilicate 
Powder BP) or a mix of severalpowders (e.g. Calcium Carbonate 


Compound PowderBPC 1973). 


e General method for preparing bulk powders: 


> The method for mixing powders in theformulation of a dusting 
powder is thestandard Geometric dilution or ‘doubling-up’ 
technique. 
> Geometric dilution technique: 
1. Weigh the powder present in the smallestvolume (powder A) 
and place in themortar. 


2. Weigh the powder present in the nextlargest volume (powder 
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B) and place onlabelled weighing paper. 


3. Add approximately the same amount ofpowder B as powder A 


in the mortar. 


4. Mix well with pestle. 


5. Continue adding an amount of powderB that is approximately 
the same as thatin the mortar and mix with the pestle,i.e. 
doubling the amount of powder inthe mortar at each addition. 


6. If further powders are to be added, addthese in increasing 


order of volume asin parts 3, 4 and 5 above 


e Examples: 


1) Compound Magnesium Trisilicate OralPowder BP: (Section1) 


ki 


Magnesium Trisilicate 
Chalk (Powdered) 
Heavy Magnesium Carbonate 
Sodium Bicarbonate 

Fiat: Pulvis 

Mitte: 20 g 

Sig.:1 g tds prn 

o Use:Used as an antacid 


o Calculations: 


250 g 
250 g 
250 g 
250 g 
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o Method for preparation: 
1. Weigh 5 g of each powder on a separate paper. 


2. Mix the powders in a porcelain mortar in order of bulk 
volume (The suggested order is Sodium Bicarbonate first, then 
add Chalk, Heavy Magnesium Carbonate and finallyMagnesium 
Trisilicate BP. TheSodium Bicarbonateisnoticeably the smallest 
volumeand also the most likely tosuffer clumping and be lumpy 
inappearance). 

3. Transfer to an amber glass jar, label and dispense to the patient. 

o Choice of _container:Once prepared, the powder should be 
packaged in an ointmentjar 
o Labelling considerations: 

a. Directions to patient: interpretation of Latin abbreviationswhere 
necessary: ‘1 g to be mixed with a small amount of water and 
takenTHREE times a day when required.’ 

b. Discard date: The product is a bulk oral powder and so will 
attract a3-month discard date. 

c. Product-specific cautions (or additional labelling 
requirements):‘Store in a dry place’ will need to be added to the 


label as theproduct is a bulk oral powder. 


Compound Magnesium Trisilicate Oral Powder BP 100 g 
1 g to be mixed with a small amount of water and taken THREE 
times a day when required. 


Store in a dry place 
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2. Divided powders: 


O 


Properties: 


The sole difference between individual unit dose powders (divided 
powders)and bulk oral powders is that the dosage 
problemisovercome by providing the patient with a set of 
separatedoses, each of which has been individuallywrapped. 
Traditionally, single doses were wrapped in paper. This was 
unsatisfactory for most products, particularly if the ingredients 
were hygroscopic, volatile or deliquescent. 

Modern packaging materials of foil and plastic laminates have 
replaced such paper wrappings because they offer superior 
protective qualities and are agreeable to use on high-speed packing 
machines. 

Single-dose powders usually consist of one or morepowdered 
active medicaments, together with an inert diluent. 

The diluent used is normally Lactose as it iscolourless, soluble and 
harmless and therefore showsthe ideal properties of an inert 
diluent. Starch is analternative diluent if the patient is lactose 


intolerant. 


e General method for preparing divided powders: 


1. For ease of handling themintmum weight of powder in a 
unitdose paper is 200 mg. 

2. Calculate to make an excess of thenumber of powders 
requested. 

3. Determine whether a single or doubledilution of the active 
ingredient isrequired. 


4. Mix the active ingredient and thediluentin a mortar using the 
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‘doubling-up’ technique. 

5. Work on a clean dry glass tile. Select asuitable size of paper 
(e.g. 10 x10 cm), turn in one edge and fold downapproximately 
1.25 cm. Repeat for therequired number of powders. 

6. Place the paper on the glass tile,with the folded edge away from 
thecompounder, and each edge slightlyoverlapping, next to the 
balance pan tobe used for weighing. 

7. Weigh out the individual powder fromthe bulk powder, and 
transfer to thecentre of the paper (if placed too nearthe fold, the 
powder will fall out duringopening). 

8. Fold the bottom of the powder paper up to, and underneath, the 
flap foldedoriginally. 

9. Fold down the top of the paper untilit covers about two-thirds of 
the widthof the paper. This top edge of this foldshould help to 
hold the contents of thepaper in the centre of the paper. 

10.Fold the two ends under, so that the looseends slightly overlap, 
and then tuck one flap inside the other. 

11.Wrap each powder in turn, making sure they are all the 
samesize. 

12.Stack the powders in pairs, flap to flap. 

13.Tie together with a rubber band (not too tightly). 

14.Place in a rigid cardboard box. 

15.The label should be placed on the outer pack such that whenthe 


patient opens the box, the label is not destroyed. 
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e Examples: 


1) CodeinePhosphate BP 10 mg 


mz 


Codeine Phosphate 10 mg 
Lactose to 200 mg 
Mitte: 6 
Sig.: 1 prn 


o Uses:Codeine Phosphate BP is used to treat mild to moderate 


painand diarrhoea and as a cough suppressant. 
o Calculations: 


> The quantity of Codeine Phosphate BP required for the 10 powder 
units is 100 mg,which is below the minimum weighable quantity 
for a Class II balance. Therefore it is recommended to follow the 
double (serial) dilution process. 
> A concentrated powder where every 200 mg of this concentrate 
(mix X) contains 100 mg Codeine Phosphate (mix X contains 100 
mg/200 mg) needs to be prepared. 
> As 100 mg cannot be accurately weighed, the quantitiesin mix X 
need to be adjusted. To keep mix X the same concentration, both 
parts of the concentration ratio must be multiplied by the same 
factors: 
2 x 100 mg = 200 mg 
2 x 200 mg = 400 mg 
> Therefore mix X must have a concentration 200 mg/400 mg (200 
mg Codeine Phosphate per 400 mg of mix X). 
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> As we must have exact weights, the quantities for mix X are: 
Codeine Phosphate 200 mg 
Lactose 200 mg (i.e. to 400 mg) 

> Therefore the final formula for preparation for the 10 powders, mix 
Y, will be: 
Mix X 200 mg (containing 100 mg Codeine Phosphate) 
Lactose to 2000 mg (1800 mg) 


o Method for preparation: 


1. Weigh 200 mg Codeine Phosphate BP using a Class II 
orelectronic balance. 

2. Transfer to a porcelain mortar. 

3. Weigh 200 mg Lactose. 

4. Add the Lactose to the Codeine Phosphate in the mortar using 
the ‘doubling-up’ technique. 

. This is mix X. 

. Weigh 200 mg mix X and transfer to a clean dry mortar. 

. Weigh 1800 mg Lactose. 


Oo NH MN 


. Add the Lactose to the mix X in the mortar using the‘doubling- 
up’ technique. 
9. This is mix Y. 
10.Weigh 200 mg aliquots of the mix Y and wrap asindividual 
dose powders. 
11.Pack the powders flap to flap and enclose with a rubberband. 
12.Pack into a cardboard box and label. 


o Container: the powders should be packaged flap to flap and 
enclosed with a rubber band. They can then be placed in a 


cardboard carton. 
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o Labelling considerations: 


a. Product specific cautions (or additional labelling requirements): 
‘Store in a dry place’ will need to be added to the label as the 
products are individual dose powders. 

b. Directions to patient: interpretation of Latin abbreviations where 
necessary 
‘The contents of ONE powder to be taken when required.’ 

c. Recommended cautions when suitable (BNF): 

Label 2 — ‘Warning: may cause drowsiness. If affected do not 
drive or operate machinery. Avoid alcoholic drink.’ 

d. Discard date: The products are individual unit dose powders and 


so will attract a 3-month discard date. 
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2) Bromocriptinepowder BP 1 mg 


mz 


Bromocriptine 1 mg 
Lactose to 200 mg 
Mitte: 5 


e Make the necessary calculations for the formulation of this 


prescription. 
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3) Oral Rehydration salts formula (Section2) 


mz 


Sodium Chloride 0.20 g 
Sodium Bicarbonate 0.30 g 
Potassium Chloride 0.30 g 
Anhydrous glucose 7.28 g 


Fiat: Pulvis 

Mitte: 3 doses 

Sig.: Each dose is dissolved in 200 ml of recently boiled and 
cooled water and the solution is taken as directed. Discard 24 hours 


after reconstitution. 


o Uses: The powder after dissolution is used for rehydration and 


electrolyte replacement in the treatment of diarrhea. 
o Calculations 


Note: The calculations should be done including excess doses. In 
this case we will calculate for total of 5 doses (3 doses and 2 extra 
doses). Extra doses were calculated to compensate for any loss 


during dispensing. 
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o Method for preparation: 


1. Accurately weight each ingredient in a class II or electronic 
balance. 

. Grind the coarse powder (If any). 

. Mix the powders in a porcelain mortar using geometric method. 

. Accurately weight 8-08 g of the powder mixtures for each dose. 

. Warp each dose of powder in packets using a suitable paper. 


. Tie the packets together with a rubber band. 


NID OA A W N 


. Place in a rigid cardboard box and stick the label in the box. 


o Container: the powders should be packaged flap to flap and 
enclosed with a rubber band. They can then be placed in a 


cardboard carton. 


o Label: 
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3. Dusting powders 


e Properties: 


o Dusting powders contain ingredients used for therapeutic, 
prophylactic or lubricant purposes and are intended for external 
use. 

o Only sterile dusting powders should be applied to open wounds. 
Such preparations should be prepared using materials and methods 
designed to ensure sterility and to avoid the introduction of 
contaminants and the growth of microorganisms. 

o Dusting powders for lubricant purposes or superficial skin 
conditions need not be sterile but they should be free from 
pathogenic organisms. As minerals such as talc and kaolin may be 
contaminated at source with spores of organisms causing tetanus 
and gangrene, these should be sterilized before they are 
incorporated into the product. 

o Tale dusting powder is a sterile cutaneous powder containing 
starch and purified talc in which the talc is sterilized before 
incorporation with the starch, or the final product is subject to a 


suitable terminal sterilization procedure. 
e Container: 


o Dusting powders are normally dispensed in glass or metal 
containers with a perforated lid. 


o The powder must flow well from such a container, so that they 


can be dusted over the affected area. 


o The active ingredients must therefore be diluted with materials 


having reasonably good flow properties, e.g. purified talc or 
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maize starch. 
e Uses: 


o Dusting powders are applied to the skin for a surface effect such as 
drying or lubrication. 
o Some dusting powders incorporate medicaments, giving them 
antibacterial or antifungal action. Examples include: 
> Talc Dusting Powder BP — Used as a lubricant to prevent chafing. 
> Chlorhexidine Dusting Powder BP — Used for its antibacterial 
effect. 
> Tinaderm Powder — A proprietary product the treatment of 
fungal infections (e.g. Tinea infections such as athlete’s foot). 


> Hexachlorophane Dusting Powder contains an antibacterial agent. 


e Formulation: 


o Some commonly used ingredients such as talc, kaolin and other 
natural mineral substances are liable to be heavily contaminated 
with bacteria, including Clostridium tetani, Clostridium welchii 
and Bacillus anthracis, which can cause tetanus and gangrene. 
Therefore, such ingredients must have been sterilized before use. 

o Common ingredients included in dusting powders and the 
properties they contribute are listed in Table 1. 

o The method for mixing powders in the formulation of a dusting 
powder is the standard geometric dilution or ‘doubling-up’ 


technique (see bulk powder section). 
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Table 1. Common ingredients included in dusting powders and their 


properties 





Bentonite BP 
Absorbent Kaolin BP 
Starch BP 
Talc BP 





Dispersing and lubricating for ease of application Starch BP 


Talc BP 





Aluminium Stearate BP 
Adhesives that help the powder to stick to the skin | Magnesium Stearate BP 
Zinc Stearate BP 





Prepared Chalk BP 


Increase ‘lightness andfluffiness' , 
Zinc Stearate BP 





Talc BP 
Zinc Oxide BP 


Miscellaneous ingredients added to dusting powders: 


Boric Acid BP (not used in 


White, with good coveringproperties 








Antibiotics 
modern preparations) 


Sulphur BP 





Astringents Aluminium Chloride BP 
Tannic Acid BP 





Camphor BP 
Cooling antipruritic ingredients Menthol BP 
Thymol BP 
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e Examples: 
1) Zinc, Starch and Talc dusting powder BPC(section2) 


mz 


Zinc oxide 250 g 
Starch 250 g 
Talc 500 g 


Mitte: 100 g 


Sig.: use mdu 
o Use:The product is a dusting powder 


o Calculations: 
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o Method for preparation: 


1. Weigh the calculated amounts of Zinc Oxide, Starch and Talc. 

2. Transfer the Starch to a porcelain mortar. 

3. Add the Zinc Oxide to the Starch in the mortar and mix using 
apestle. 

4. Add the Purified Talc to the powders in the mortar and continue 
mixing. 

5. Transfer the mixed powder to a powder shaker container(Figure 
1) or an amber glass jar. 


6. Label and dispense to the patient. 




















Figure 1. Powder shaker 


o Container:If available, a powder shaker with a sifter top would be 
the container of choice. Alternatively, an ointment jar could be 


used. 


o Labelling considerations: 


a. Product-specific cautions (or additional labelling requirements): 
‘For external use only’ will need to be added to the label as the 


product is a dusting powder for external use. 
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‘Store in a dry place’ will need to be added to the label as 
theproduct is a dusting powder. 

‘Not to be applied to open wounds or raw weeping surfaces’ will 
need to be added to the label as the product is a dusting powder. 

b. Directions to patient — interpretation of Latin abbreviationswhere 
necessary: ‘Use as directed.’ 

c. Discard date: The product is a dusting powder and so will attract 
a 3-month discard date. 

d. Advice to patient: The patient would be advised to use the 
product as a dustin gpowder as directed. In addition, the discard 
date and the fact that the product is for external use only and 
should be stored in a dry place would be highlighted to the 


patient. 
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4. Bulk granules 


e Properties: 


o One disadvantage of bulk powders is that, because of particle size 
differences, the ingredients may segregate, either on storage in the 
final container or in the hoppers of packaging machines. 

o If this happens the product will be non-uniform and the patient will 
not receive the same dose of the ingredients on each occasion. This 
can be prevented by granulating the mixed powders. 

o Bulk granules therefore contain similar medicaments to powders, 


i.e. those with low-toxicity, highdose drugs. 


e Examples: 
1) Methylcellulose Granules BP(Section3) 


R 


Methylcellulose 64.00 g 
Amaranth 20.00 mg 
Saccharin Sodium 100.0 mg 
Vanillin 200.0 mg 
Acacia 4.000 g 


Lactose Sufficient to produce 100.0 g 


Mitte: 100 g (20 gm) 
Sig.: 1-4 g daily 


o Use: used as a bulk-forming laxative 
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o Method for preparation: 
1. Mix the powder ingredients. 


2. Add sufficient Water to form a coherent mass suitable for 


granulation, 


3. Pass the mass through a sieve with a nominal mesh aperture 


of 2.8 mm. 


4. Place the granules on a sieve with a nominal mesh aperture 


of 710 um and discard the material passing through the sieve 


5. Dry the granules at a temperature not exceeding 60°C. 
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5.Divided granules 


e Properties: 


o These are granulated products in which amount sufficient for one 


dose is individually wrapped. 


o Effervescent granules can be formulated and presented in this 


manner. 


o The comments on packaging materials discussed under Divided 


powders above are also equally pertinent to divided granules. 


e Examples: 


o Effervescent Granulated Salts: 


x 


Effervescent salts are granules or coarse to very coarse powders 
containing a medicinal agent in a dry mixture usually composed 
of sodium bicarbonate, citric acid, and tartaric acid. 

When added to water, the acids and base react to liberate carbon 
dioxide, resulting in effervescence. 

The resulting carbonated solution masks undesirable taste of 
any medicinal agent. 

Using granules or coarse particles of the mixed powders rather 
than small powder particles decreases the rate of solution and 
prevents violent and uncontrollable effervescence. Sudden and 
rapid effervescence could overflow the glass and leave little 
residual carbonation in the solution. 

Using a combination of citric and tartaric acids (1:2) rather than 
either acid alone avoids certain difficulties. When tartaric acid is 
used as the sole acid, the resulting granules readily lose their 
firmness and crumble. Citric acid alone results in a sticky 


mixture difficult to granulate. 
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* Effervescent granules are prepared by two general methods: (a) 
the dry or fusion method and (b) the wet method. 

* The amount of sodium bicarbonate to be used may be calculated 
from the reaction which occur when the granules come in 
contact with water. The reaction equation between citric acid 


monohydrate and sodium bicarbonate is given below: 


3NaHCO, + C,H,O, -H,O——>4H,0 + 3CO, t +Na,C,H.O, 
(3 x 84 g) (1 x 210 g) 
* Setting up a proportion to determine the amount of sodium 
bicarbonate that will react with 1 g of citric acid, one has: 
1x210g _ 1.0g 
3x84g x 
> x= 1.2 g sodium bicarbonate (MW= 84) to react with 1.0 g 
citric acid monohydrate (MW= 210) 
* Similar calculations show that 2.24 g of sodium bicarbonate 


react with 2 g of tartaric acid. 
2NaHCO, + C,H,O, —>2H,0 +2CO, Î +Na,C,H,0, 
(2 x 84 g\(1 x 150 g) 


1x150g 2.0g 
2 x84g X 





> x= 2.24 g sodium bicarbonate (MW= 84) to react with 2.0 g 
tartaric acid monohydrate (MW= 150) 


* Thus, with the acids in a ratio of 1:2, it has been calculated that 
3.44 g (1.2 g + 2.24 g) of sodium bicarbonate is necessary to 
react with the 3 g of combined acids. 


* To enhance the flavour, the amount of sodium bicarbonate may 
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be reduced to 3.4 gm to allow for a small amount of unreacted 
acid to enhance palatability and taste. 

* Therefore, the ratio of the effervescent ingredients is 1:2:3.4 for 
the citric acid:tartaric acid:sodium bicarbonate. 

* Effervescent granules are prepared by two general methods: (a) 


the dry or fusion method and (b) the wet method. 


A. Fusion Method: 


In the fusion method, the one molecule of water present in each 
molecule of citric acid acts as the binding agent for the powder 
mixture. 

Before mixing the powders, the citric acid crystals are powdered 
and then mixed with the other powders of the same sieve size to 
ensure uniformity of the mixture. 

The sieves and the mixing equipment should be made of stainless 
steel or other material resistant to the effect of the acids. 

The mixing of the powders is performed as rapidly as is practical, 
preferably in an environment of low humidity to avoid absorption 
of moisture and a premature chemical reaction. 

After mixing, the powder is placed on a suitable dish in an oven at 
34°C to 40°C. During the heating process, an acid-resistant spatula 
is used to turn the powder. 

The heat releases the water of crystallization from the citric acid, 
which in turn dissolves a portion of the powder mixture, setting the 
chemical reaction and consequently releasing some carbon dioxide. 
This causes the softened mass of powder to become somewhat 
spongy, and when it has reached the proper consistency (as bread 
dough), it is removed from the oven and rubbed through a sieve to 


produce granules of the desired size. 


23 


Laboratory Handout PPT-343 


m A No. 4 sieve produces large granules, a No. 8 sieve prepares 
medium size granules, and a No. 10 sieve prepares small granules. 
m The granules are dried at a temperature not exceeding 54°C and 


immediately placed in containers and tightly sealed. 


B. Wet Method: 

m The wet method differs from the fusion method in that the source 
of binding agent is not the water of crystallization from the citric 
acid but water added to alcohol (95%) as the moistening agent, 
forming the pliable mass for granulation. 

m In this method, all of the powders may be anhydrous as long as 
water is added to the moistening liquid. 

m Enough liquid is added (in portions) to prepare a mass of proper 
consistency; then the granules are prepared and dried in the same 


manner as described in the fusion method. 
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1) Plain effervescent granules: (Section4) 


ka 


Sodium bicarbonate 510 g 
Citric acid 180 g 
Tartaric acid 270 g 
Sucrose 150 g 


Send 20 g of effervescent citro tartartare granules 
o Calculations: 


d6 An excess of 25% is required to counteract the loss during 


preparation. 


o Method for preparation: 


d6 Prepare using the wet method described above. 
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2) Haempoietic effervescent granules 


mz 


Sodium bicarbonate 510 g 
Citric acid 180 g 
Tartaric acid 270 g 
Sucrose 150 g 


Send 20 g of effervescent citro tartartare granules containing 5 % 


of iron ammonium citrate 
o Calculations: 
36 Total amount of the base =20+25% excess = 25g 


5x25 
100 





36 Amount of the drug= =1.25g 


&& Amount of the base to be used= 25 -1.25 = 23.75g 


o Method for preparation: 


d6 Prepare using the wet method described above. 


36 Use a glass mortar for preparing this formula. 


o Use:used as a source of iron in the treatmentof anemia 
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o Label: 
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3) Uricosuric effervescent granules(section 4) 


ka 


Sodium bicarbonate 510 g 
Citric acid 180 g 
Tartaric acid 270 g 
Sucrose 150 g 


Send 20 g of effervescent citro tartartare granules containing 20 % 


of magnesium sulphate (anhydrous) 
o Calculations: 
& Total amount of the base =20 +25% excess =25g 


20x25 _ 


& Amount of the drug= 
100 





5g 


& Amount of the base to be used=25-5= 20g 
36 MgSozg is available in a crystalline for so water of crystalization 
should be removed. 
MgSo4.7H20 (Crystalline) MegSog (anhydrous) 
Mwt. 246.47 Mwt. 120.36 


os 


So amount of MgSog4 crystalline = = Zee 10.32g 


120.36 


8 
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o Method for preparation: 


1. Place MgSo4 in dry porcelain on direct flame until complete 
dryness. 
2. Grind MgSog and mix it with the other powders. 


3. Proceed as in the wet method. 
o Use: 


36 For hyperoxalurea to remove excess oxalate from kidney and 


prevent the formation of calculi. 
#6 To increase execretion of uric acid. 
36 Mild laxative effect. 


o Label: 
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2. Tablets (Section 5) 


A tablet is a compressed solid unit dosage form containing 


medicaments with or without excipients. 


TYPES OF TABLETS 


Tablets can either be prepared by compression or molding. 


A- MOLDED TABLETS 

While most commercially available tablets are primarily prepared 
by compression, tablets can also be prepared by molding. Molded 
tablets are prepared by tablet machinery or manually by forcing 
dampened tablet material into a mold of any shape. The formed 
tablet is then ejected from the mold and allowed to dry. Molding 
isgenerally reserved for laboratory and small-scale production. The 


commercialpreparation of tablets by molding has been replaced by 


the tablet compression process.(Figure 2) 


Figure 2: Tablet mold 





1- Diclofenac molded tablets 


R 


Diclofenac Sodium 25 mg 
Lactose monohydrate 100 mg (adjust) 
Send 5 molded tablets 
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Calculation: 


Method of Preparation: 

l- Mix diclofenac sodium with lactose monohydrate in a glass 
mortar 

2- Granulate the mix using quantity sufficient using 70% alcohol 
till sufficient damp mix is obtained. 

3- Force the mix into suitable molds using a spatula. 

4- Eject the tablets from the mold using the part that contains pins. 
5- Leave the tablets to dry for 15 minutes. 


Use: 


Analgesic and anti-inflammatory . 


o Label: 
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B- COMPRESSED TABLETS 

Compressed tablets are prepared by single compression using tablet 
machines. After a quantity of powdered orgranulated tableting material 
flow into a die, the upper and lower punches of the tablet machine 


compress thematerial under a high pressure 


3. Hard Gelatin capsules (Section 6) 


Capsules are solid dosage forms in which one or more medicinal and inert 
ingredients are enclosed in a small shell or container usually made of 
gelatin. 

There are two types of capsules, “hard” and “soft”. The hard capsule is 
also called “two piece” as it consists of two pieces in the form of small 
cylinders closed at one end, the shorter piece is called the “cap” which 
fits over the open end ofthe longer piece, called the “body”.The soft 
gelatin capsule is also called as “one piece”. 

Capsules are available in many sizes to provide dosing flexibility. 
Unpleasant drug tastes and odors can be masked by the tasteless gelatin 
shell. The administration of liquid and solid drugs enclosed in hard 
gelatin capsules is one of the most frequently utilized dosage forms. 

- Advantages of Capsules 

e Capsules mask the taste and odor of unpleasant drugs and can be easily 
administered. 

e They are attractive in appearance 

e They are slippery when moist and, hence, easy to swallow with a 
draught of water. 

e As compared to tablets less adjuncts are required. 


e The shells are physiologically inert and easily and quickly digested in 
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the gastrointestinal tract. 

e They are economical 

e They are easy to handle and carry. 

e The shells can be opacified (with titanium dioxide) or colored, to give 
protection from light. 


- Disadvantages of Capsules 


¢ The drugs which are hygroscopic absorb water from the capsule shell 
making it brittle and hence are not suitable for filling into capsules. 

e The concentrated solutions which require previous dilution are 
unsuitable for capsules because if administered as such lead to irritation 
of stomach. 


- Capsule shell filling 
Hand operated hard gelatin capsule filling machines 


Hand operated and electrically operated machines are in practice for 
filling the capsules but for small and quick dispensing hand operated 
machines are quite economical. 

A hand operated gelatin capsule filling machine consists of the following 
parts and is shown infigure 2. 

1. A bed with 200-300 holes. 

2. A capsule loading tray 

3. A powder tray 

4. A pin plate having 200 or 300 pins corresponding to the number of 
holes in the bed and capsule loading tray. 

5. A lever 
6. A handle 
7. A plate fitted with rubber top. 
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Table 1: Size of hard gelatin capsules -Capsule size chart 


2 

ar 

1 fy £2 
10690888 


Empty Hard Gelatin Capsule Physical Specifications 


CI») 


$ 


Typical Fill Weights 


da 


Outer Diameter Height or Locked | Actual Volume 
Size (mg) 0.70 Powder 
(mm) Length (mm) (mL) 
Density 
000 9.91 26.14 1.37 960 
00 8.53 23.30 0.95 665 
0 7.65 21.70 0.68 475 
l 6.91 19.40 0.50 350 
2 6.35 18.00 0.37 260 
3 5.82 15.90 0.30 210 
4 5.31 14.30 0.21 145 


w 
> 
© 


11.10 0.13 90 


(Source - Remington — The Science and Practice of Pharmacy, 20* Edition, Volume — 1) 


All parts of the machine are made up of stainless steel. The machines are 
generally supplied with additional loading trays, beds, and pin plates with 
various diameters of holes so as to fill the desired size of the capsules. 
These machines are very simple to operate, can be easily dismantled and 


reassembled. 





Figure 3: Hand operated hard gelatin capsule filling 
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- Operation of Hard Gelatin capsule filling: 

l- The empty capsules are filled into the loading tray which is then placed 
over the bed. 

2- By opening the handle, the bodies of the capsules are locked and caps 
separated in the loading tray itself which is then removed by operating the 
liver. 

3- The weighed amount of the drug to be filled in the capsules is placed in 
powder tray already kept in position over the bed. 

4- Spread the powder with the help of a powder spreader so as to fill the 
bodies of the capsules uniformly. 

5- Collect excess of the powder on the platform of the powder tray. 

6- Lower the pin plate and move it downward so as to press the powder in 
the bodies. 

7- Remove the powder tray and place the caps holding tray in position. 
Press the caps with the help of plate with rubber top and operate the lever 
to unlock the cap and body of the capsules. 


8- Remove the loading tray and collect the filled capsules in a tray. 


On large-scale manufacturing various types of semiautomatic and 
automatic machines are used. They operate on the same principle as 
manual filling, namely the caps are removed, powder filled in the bodies, 
caps replaced and filled capsules are eyected out. With automatic capsule 
filling machines powders or granulated products can be filled into hard 
gelatin capsules. With accessory equipment, pellets or tablets along 


withpowders can be filled into the capsules. 
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4. Suppositories 


e Definitions: 


o They are solid dosage form intended for the application into body 
cavities where they melt, soften or dissolve to give a local or 
systemic effect. 

o According to the route of administaration suppositories are classified 


into rectal, vaginal or urethral. 


o The ideal suppository base should be: 
1. Solid at room temperature. 
. Melt or dissolve at body temperature. 


. Non-toxic and non-irritant. 


2 
3 
4. Compatible with a broad variety of drugs. 
5. Having no unstable forms. 

6. Stable on storage. 

7 


. Can be manufactured by molding. 


o Suppository base are classified according to their nature into: 
1. Oleaginous bases: e.g. Cocoa butter. 
2. Hydrophilic bases: e.g. Glycerogelatin or soap glycerin. 
3. Water dispersible bases. 
4. Emulsifying bases 
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1. Oleaginous bases 
Cocoa butter 
e Properties: 
o Itis obtained from the roasted seeds of Theobroma Cacao. 


o Composed of a mixture of saturated and unsaturated fatty acids and 
triglycerides with the predominant glycerides being 


olepalmitostearin or oleodistearin. 


o Cocoa butter is yellowish white, solid and brittle fat which smells 


and tastes like chocolate. 
o Its melting point lies between 30°C and 35°C. 
e Advantages: 


1. Natural 
Nonreactive 


Nontoxic 





Nonirritant 


. Available 


Dw fF won 


. Melt at body temperature 
e Disadvantages: 


1. Liable to rancidity 

2. Melt in warm weather 

3. Liquefied upon incorporation of certain drugs 
4. Polymorphism 


e Polymorphism: 


o Cocoa butter has the property of existing in more than one crystalline 


form. 
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o This property is attributed to the high proportion of unsaturated 


triglycerides. 


o Cocoa butter is thought to exist in 4 different crystalline form: a, B, 


B` and y: 
o The f form is the most stable form and it melts at 34°C -35°C. 
o To avoid the formation of unstable forms: 


1. Seeding process: where 1/3 of the cocoa butter mass is molten and 


then the other 2/3 is added to it away from the heat. 
2. Avoid overheating. 
3. Avoid quick chilling. 
e Lubrication of the mold: 
o Itis done to facilitate the ejection of the suppositories from the mold. 


o The lubricant used must be opposite in nature to the base in use or 
otherwise it will be absorbed, and fail to provide a buffer film 


between the mass and the metal. 


o For oleaginous bases a hydrophilic lubricant such as soap solution is 


used. 


o Soap solution: 


Soft soap 1 part 
Glycerin 1 part 
Alcohol (90 %) 2 part 


o This lubricant would, for the reason noted above, be quite unsuitable 
for use with a gelato-glycerin mass, and for this it is necessary to use 
an oil, e.g. liquid paraffin, olive, or almond oil. 

o The lubricant should be applied on a piece of gauze or with a small- 


fairly stiff, brush. 
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e Calibration of the mold: 


o This process is done to determine the actual capacity of the mold in 


use. 
o Procedures: 


1. Lubricate the mold with soap solution using a piece of cotton and 


then invert the mold to drain excess lubricant. 
2. Weigh a slightly more than calculated amount of cocoa butter. 
3. Shred the cocoa butter using a spatula on a slab. 


4. Melt 1/3 of the cocoa butter amount in a porcelain dish over a water 


bath. 
5. Remove from the water bath and then add the remaining 2/3. 
6. Triturate with a glass rod till a creamy consistency is obtained. 
7. Pour into the mold in a continuous stream allowing for an overflow. 
8. Leave the mold to cool in room temperature and then in ice. 


9. Remove from ice, leave for 5 minutes and then remove the excess 


with a spatula. 
10.Open the mold and remove the suppositories. 
11.Weigh the suppositories accurately and calculate the average weight. 


12. Average weight = weight of supp. / number of supp. 


39 


Laboratory Handout PPT-343 


e Displacement Value (DV): 


O 


O 


O 


It is the amount of drug which displaces 1 g or 1 part of the base. 


Determination of DV value is important because the medicated 
suppository may have the same volume but not the same weight of 
the plain suppository due to difference in densities of the 


medicament and the suppository base. 


It is necessary to calculate the DV value in case of incorporation of 


insoluble drugs. 
Determination of DV include the following steps: 


1. Prepare 3 plain suppositories as mentioned before and then 


weigh them. 


2. Prepare 3 medicated suppositories containing 10% medicament 
(e.g. 4.5 g cocoa butter with 0.5 g of the medicament) and then 


weigh them. 
Calculations: 
& Weight of plain suppositories = A 
3 Weight of medicated suppositories = B 
36 Calculate the amount of base in medicated supp. = C g. 
36 Calculate the amount of drug in medicated supp. = D g. 
D Displaced A-C g of the base 
? Displacing 1g 


D 


é D.V. of the drug =——— 
(A-0) 
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o Example: 
3 Weight of 3 plain suppositories (A)= 6 g. 


3 Weight of 3 suppositories containing 10 % medicament (B)= 6.4 g. 








3 Weight of base in the medicated supp. (C) = a =5.76 g 
; ; : ; 6.4x10 
3 Weight of medicament in medicated supp. (D) = 100 = 0.64 g 


3 Weight of the base displaced by the medicament = A-C = 6 - 5.76 = 0.24 


D 0.64 


36 Displacement value of the medicament = —— = ———__= ?2. 
(A-C) (6—5.76) 


o Application of D.V.: 


mz 


Boric acid gr. v 
Cacoa butter q.s. 
Fiat: Supp 
Mitte : II 


D.V. of Boric acid = 1.5 (this means that 1.5 g boric acid displace 1g 


cocoa butter) 
o Calculations: 


d6 2 excess suppositories is prepared and so the total number of 


suppositories is 5. 
36 Amount of Boric acid = 5 x 0.065 x 5=1.5 g 
36 Amount of the Base: 
= No. of supp. x nominal capacity of the mold — (drug/D.V.) 


=5x1-(1.5/1.5)=4¢ 
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o Method for preparation: 


l. 


9. 


Lubricate the mold with soap solution using a piece of cotton and 


then invert the mold to drain excess lubricant. 


. Weigh 1.5g of boric acid and finely powder. 
. Weigh 4 g of cocoa butter. 
. Shred the cocoa butter using a spatula on a slab. 


. Melt 1/3 of the cocoa butter amount in a porcelain dish over a 


water bath. 


. Remove from the water bath and then add the remaining 2/3. 


. Triturate with a glass rod till a creamy consistency is obtained 


with gradual addition of boric acid till homogenous mixture is 


obtained. 


. Pour into the mold in a continuous stream allowing for an 


overflow. 


Leave the mold to cool in room temperature and then in ice. 


10.Remove from ice, leave for 5 minutes and then remove the excess 


with a spatula. 


11.Open the mold and remove the suppositories. 


12.Weigh the suppositories accurately and calculate the average 


weight. 


13. Average weight = weight of supp. / number of supp. 


o Use: Antiseptic 
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o Label: 
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2. Hydrophilic Bases 


m Examples: 


I. Glycerogelatin Base 


II. Soap glycerin 


Ill. Polyethylene glycol 


I. Glycerogelatin Base 


e Properties: 


O 


Gelatin is a protein obtained from the partial hydrolysis of animal 


tissue. 


Two types of gelatin are available: 


. Pharmagel A: 


> Obtained by acid hydrolysis 
> Cataionic 


> Used with acidic drugs 


. Pharmagel B: 


> Obtained by alkaline hydrolysis 
> Anionic 
> Used with basic drugs 


Advantages of glycerin: 


. Water soluble and so readily dissolve in biological fluids 
. Used for all types of drugs (Solids, liquids ands semisolids) 
. Nontoxic 


. Higher melting point than cocoa butter so can be used in tropical 


climate 
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o Disadvantages: 


1. Hygroscopic so requires protection from heat and moisture and has 
a dehydrating effect on the mucosa leading to irritation. 

2. Unpredictable solution time: 

3. Microbial contamination so require preservation 


4. Long preparation time. 


o Formulae: 


> B.P: 
Gelatin 14.0 g 
Glycerin 70.0 g 
Water to 100 g 


Suitable for medicated suppositories with solid medicaments or not more 


than 20% of semisolid or liquid medicaments 


> B.P.C: 
Gelatin 20.0 g 
Glycerin 40.0 g 
Water to 100 g 


Stiffer mass and therefore used for suppositories and pessaries containing 


20 % or more of a semisolid or liquid medicament. 


> U.S.P: 
Gelatin 20.0 g 
Glycerin 70.0 g 
Water to 100 g 


Intermediate in propertied between other formulae 
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o Plain glycerogelatin suppositories are used for the treatment of 
constipation making use of the hydroscopic action of glycerin and it 


act by: 


1. Irritation through the absorption of water from rectal mucosa 


with increasing of peristalsis. 


2. Mechanical effect as glycerine absorbs water and increase in 


volume causing also an increase in peristalsis. 
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m Practical: 


o Prepare 3 suppositories of each glycerogelatin fromula: 
o Calculations: 


d6 2 excess suppositories is prepared and so the total number of 


suppositories is 5. 
& Amount of base required = no. of supp x capacity x C.F. 


=5x1x1.2=6g 
d6 The ingridients of each formula should be multiplied by a 


d6 Correction factor (C.F.)= pete SWE EAL Date 





Average weight of C.B. supp. 


o Method for preparation: 
1. Lubricate the mold with liquid paraffin. 


2. Soak gelatin in water in a porcelain dish making sure that it is 


all wetted and leave for 10-15 minutes. 


3. Put glycerin in a porcelain dish over a boiling water bath for 5 


minutes. 


4. Add gelatin to glycerin and leave on water bath while stirring 


from time to time in 8 shape. 


5. Leave over water bath till end point where you take a drop of 
the mixture and leave to cool over a cold surface it becomes 


solid and non sticky. 


6. Pour into the mold without overflow and then leave to cool. 
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o Label: 
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1. Zinc Oxide pessaries 


mz 


Zinc oxide 0.5g 
Glycerogelatin base q.s. 
Mitte: III 


Sig: One pessary o.n. 
D.V. of zinc oxide relative to glycerogelatin base = 2.4 


C.F. of the base = 1.2 


o Formula of the Base (B.P): 


Gelatin 14.0 g 
Glycerin 70.0 g 
Water to 100 g 


o Calculations: 
d6 No. of pessaries = 3+2 = 5 
& Amount of drug = 0.5 x 5=2.5 g 
36 Amount of base = [no. of pessaries x capacity - (drug/D.V.)] x C.F. 


= [5x4-(2.5/2.4)]x12=23¢ 


o Method for preparation: 


e Follow the same prodedures for the preparation of glycerogelatin 
suppositories. 

e For incorporation of zinc oxide it is levigated with a part of glycerin 
to form a paste. 


e After reaching the end point, zinc oxide paste is added to the base. 
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o Uses: 
Astringint and demulcent used in case of vaginal irritation caused by 


fungal infection. 


o Label: 
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5. Ointments 


e Definitions: 


o Ointments are semisolid preparations intended for external application to 
the skin or mucous membranes. 
e Ointments Bases: 
= In practice, there is no ideal thing. Thus, an ideal ointment base cannot 
be ideal for all drugs, all situations or all skins. 
= An ointment base functioning as a drug vehicle should be optimized for 
a specific drug and, insofar as possible, for specific disease states, or 
skin conditions. 
= It is of course possible to define certain requirements for an ideal 
ointment base in terms of its physicochemical properties as follows: 
1. Nonuirritating. 
. Easily removable. 
. Non staining. 
Stable. 
. Non-pH dependent. 
. Widely compatible with a variety of medicament. 


. Melting or softening at body temperature. 


. Should release the medicament easily. 
e Classification based on relation to water: 


= Ointment bases can be classified into four groups: 
I. Fatty bases. 
II. Absorption bases. 
HI. Emulsion bases. 


IV. Water-soluble bases. 
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e Methods of Preparation of Ointments 


According to the method of preparation, ointments may be classified as 


follows: 


1- Ointments prepared by fusion 


O 


If the ointment is to have a base of paraffin, waxes or waxy alcohols 
plus softer bases, it is necessary to use the fusion method. 
This method is also particularly suitable where a solid medicament is 
readily soluble in the melted base. 
If there are mechanical impurities in the melted base, they may be 
removed by straining through a muslin. 
If the medicament is soluble in the melted base, it is added to the warm 
base and the mixture stirred until the solution has been affected. 
Volatile substances or those injured by heat should be added after the 
base has cooled to about 40 °C. 
If the medicament is a solid which is insoluble in the base, it is reduced 
to a fine powder and either sifted into the melted base stirred constantly, 
and the resulting ointment smoothed by passage through an ointment 
mill or it is levigated with a portion of the melted base, the remainder of 
the base is allowed to cool, with frequent stirring before combining with 
the triturated mixture. 
When preparing ointments by fusion method, the following should be 
observed: 
a) Finely powder any insoluble solid medicament if necessary, sift 
through a No. 60 sieve and weigh out the required quantity. 
b) Melt the base or its components, at as low temperature as 
possible, add the soluble medicament and stir until dissolved. 
c) Add the sifted insoluble medicament, and liquids, if any. Stir 
until cold, avoiding localized cooling, which can be occur by 
using a cold spatula, for stirring, or by transferring to a cold 


container before the ointment has set. 
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d) If the ointment is granular, due to the separation of higher 


melting point ingredients, it should be re-melted and stirred until 


cold again. 


o Substances commonly prescribed in ointments which are soluble in the 


base may include the following: Camphor, chloral hydrate, menthol, 


thymol, phenol. Any pair of these substances form an oily liquid when 


triturated together. Hence an ointment containing two of these with a 


soft base is prepared by trituration. 


2- Ointments prepared by trituration 


O 


This method is used when the base is soft, and the medicament is either 


a solid insoluble in the base or a liquid present in small quantities. 


When preparing an ointment by trituration, the following should be 


observed: 


a) Finely powder any solid medicament if necessary, sift through 


b 


— 


c) 


d 


< 


sieve No. 60, weigh out the required amount and place on a slab 

or in a mortar. 

Weigh out the base and add a portion of it to the medicament. 

The portion of the base added should be about three times the 

weight of the medicament. 

> If the whole of the base is added, the particles of the 
medicament is scattered throughout a much larger quantity of 
material and longer trituration is needed to effect adequate 
subdivision and even distribution. 

Triturate thoroughly until a homogeneous product is formed. 

If a slab and spatula are used, a ground-glass plate and a strongly 

flexed spatula should be used to give considerable pressure. The 

spatula may be of either a stainless or of hard rubber or plastic in 

case of a possibility of a reaction between the steel spatula and 


the constituent of the ointment. 
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e) Add the remainder of the base, mix well to form a homogeneous 
product, and then incorporate any liquid ingredients by 


trituration. 


o By this method, a smooth ointment is obtained with a minimum of time 
and labour. 
o Substances commonly prescribed in ointment which are insoluble in the 
base may include: Ammoniated mercury, benzocaine, benzoic acid, 
bismuth oxycarbonate, borax, boric acid, calamine, prepared chalk, 
resorcinol, salicylic acid, starch, sulphur, yellow mercuric oxide and 
zinc oxide. 
o Incase of ointment for OPHTHALMIC use, it is important to have the 
ointment absolutely free from gritty particles which might be irritating. 
o In order to facilitate either the trituration or rubbing of the powder, the 
small amount of ointment base with which the powder is first 
incorporated is sometimes melted. A variation of this procedure is to 
levigate the powder with a small amount of water which is then taken up 
with a little wool fat. 
o Crystalline salts which are soluble in water may be incorporated by 
dissolving them in the least possible amount of water, and incorporating 
them with the base, using wool fat or an absorption base, if necessary, to 
keep up the solution. This method gives a smoother ointment than would 
otherwise be obtained and the medicament is well distributed in the 
base. 
> The amount of water used should be slightly more than enough to 
make a saturated solution in order that slight evaporation of water 
from the ointment would not lead to the formation of crystals of the 
solute. 

> It is usually undesirable to use volatile solvents for dissolving 
crystalline organic drugs to be incorporated in ointments because the 


drug tends to separate in crystalline form as the solvent evaporated. 


54 


Laboratory Handout PPT-343 





However, sometimes the drug may separate as microcrystals with 


greatly reduced size. 


Comparisons between trituration and fusion methods 


Trituration Fusion 





Applicability 1-When the base is soft. 1-When high melting point 
2- Mainly for drugs insoluble in | ingredients are present. 

the base. 2- Most efficient with drugs which 
3- When liquids are present in | are soluble in the base. 

small amount. 3- Ideal for incorporation of 
significant amount of water (Most 
emulsion and absorption bases are 


Prepared by fusion). 





Method The finally subdivided insoluble | The ingredients are melted 
substances 180-250 um) or a | together at the lowest temperature 
very fine powder (125 um) are | possible and stirred gently until 
best incorporated when first | cool. 

levigated with a small portion of 
a base (with only about 2-3 
times their weight of the base) to 
form a smooth nucleus and then 
incorporated into the remainder 
of the base (by geometrical 
dilution). 





Equipment Small scale Small scale 
1- An ointment tile and spatula. | An evaporating dish or a beaker 
2- A mortar and pestle made of | over a water bath. 


unglazed porcelain and having a | Clazed porcelain or stainless steel 


fairly flat internal base to the dishes are to be preferred. 
mortar and a flat head to the Large scale 

pestle. Steam-Jacketed Kettles. 
Large scale Ointment mill. 

Triple Roller mill 
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3- Ointments prepared by emulsification 


o Emulsion ointment bases, i.e. creams may be grouped, according to the 


emulgent present, into: 


a) Wool fat emulsions 


= Wool fat can emulsify about half its own weight of water, when mixed 
with fats, e.g. soft paraffin, it can emulsify several times its own 
weight of an aqueous liquid. The resultant emulsions are of the water 
in oil type, e.g. lanoline or hydrous wool fat. 
b) Wool alcohols emulsions 
= Wool alcohol is the emulsifying principle of wool fat. It contains 
cholesterol, lanosterol and ergosterol and others. 
c) Beeswax emulsions 
= Beeswax consists of 70-75% of a mixture of various esters of straight 
chain monohydric alcohols and the principle ester is myricyl (melissyl) 
palmitate. 
= Although beeswax is not a good emulsifying agent but it is valuable in 
stabilizing water-in-oil emulsions and increase the consistency of 
creams and ointments 
d) Soap emulsions 
= Most vegetable and animal fat and oils contain a small proportion of 
free fatty acids, which combines with alkaline substances, e.g. borax, 
ammonia, triethanolamine, to form a soap which will emulsify the 
remainder of the fatty ingredients. 
= The emulsion formed is of the o/w type. 
e) Synthetic wax emulsions 
= The emulsifying agents used in the preparation of ointment emulsions 
creams are commonly prepared as emulsifying "Waxes". 
= These are seldom single chemical substances and generally consist of 


two compounds which combine to form a stable complex. 
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= The emulsifying waxes are used in formulating emulsifying ointments. 
Such ointments are capable of emulsification with water to form 
emulsion, usually of the w/o type. 

o General method of preparation 

= The fatty compounds are melted at a low temperature as possible. The 
alkaline substance together with the aqueous liquid is raised to the 
same temperature and the two portions mixed and stirred vigorously 
until the product sets. It is very important to heat the aqueous phase to 
about the same temperature as the fats, if added cold, the aqueous 
liquid would cause rapid congelation of the high melting point fats or 


waxes, and the product would be lumpy. 


4- Miscellaneous ointments and creams 


o Problems may occur when handling materials such as alkaloids, 
alcoholic liquids, balsam Peru, etc. The special techniques necessary for 
proper handling of these materials are as follows. 

a) Alkaloids 
There are several methods for incorporating alkaloids in ointments. 

l- The alkaloidal salt is dissolved in the smallest possible quantity of 

distilled water and incorporating in the base, if wool fat is the base, such an 

ointment is really an w/o emulsion. When water evaporates from such an 
ointment, the alkaloidal salt may separate in crystals which may be 

irritating; evaporation would be minimized by dispensing the ointment in a 

collapsible tube. 

2- The free alkaloid is dissolved in the fatty base by the aid of gentle heat. 

The disadvantage of this method arises from the use of heat, which may 

decompose the alkaloid. 

3- The finely powdered alkaloidal salt is incorporated in the base by 

rubbing on a slab or in a mortar. However, it is not always possible to 


obtain an ointment which is free from gritty particles, using this method. 
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b) Alcoholic Liquids 


In some cases, it is advisable to evaporate most of the alcohol from 
alcoholic liquids before incorporating them in ointments. Often, small 
proportions of alcoholic liquids may be incorporated directly into the 


base to produce satisfactory ointments. 


c) Balsam Peru 


Peru balsam does not form a smooth ointment with many of the bases 
commonly prescribed. Petrolatum appears to yield a good product but 
becomes granular on standing. Some soaps aid in improving ointments 
of the balsam. 

The official hydrophilic ointment seems to be an acceptable base for 
Peru balsam when an o/w emulsion is preferred. 

Castor oil is a common aid in preparing Peru balsam ointment. It is 
customary to mix the balsam with an equal amount of castor oil then 
incorporate the remainder of the base. The inclusion of castor oil 
reduces the adhesive properties of Peru balsam ointments, but this 
disadvantage is outweighed by the excellent character of the finished 


product. 


d) Coal Tar 


|- 


This thick sticky liquid may be weighed more conveniently if it is kept 
in a collapsible tube rather than in a bottle. 

Crude coal tar is often prescribed in ointments along with zinc oxide, 
starch and vaseline. 

The ointment may be prepared by either of three methods : 


Incorporate the tar in a paste made from starch, zinc oxide and 


petrolatum. This gives a grey product. If the zinc oxide is mixed with the 


coal tar before incorporating any of the base, the product is black and is 


more gritty because the procedure does not allow proper levigation of the 


zinc oxide. 
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2- Mix the coal tar with petrolatum before combining it with the other 
ingredients. 
3- Levigate zinc oxide with part of the base, and then add successively, 


the remainder of the base, the starch and finally the coal tar. 


N.B. Coal tar can be incorporated readily in the official hydrophilic 


ointment. 


e) Antibiotics 
= Asa general rule, because of the relative instability of many antibiotics 
in aqueous media, anhydrous hydrophobic bases such as petrolatum 


are used for the preparation of antibiotic ointments. 
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6. Creams 


e Definitions: 


o Viscous liquid or semisolid emulsions of either the oil in water or the 
water in oil type. Creams are usually employed as emollients or as 
medicated application to the skin. 

e Cream Bases: 
I. W/O emulsion cream (cold cream): 
> It is called cold cream due to the cooloing effect when applied ro the 
skin resulting from the slow evaporation of water. 
> Materials used in the preparation of cold cream include: 
1. Beeswax: It gives body to the cream and due to its free cerotic acid it 
takes part in the emulsification process. 
2. Paraffin wax: give body and smoothness to the cream. 
3. Mineral oil: Promotes the cleansing action of the cream 
4. Borax: It is the alkali that reacts with cerotic acid to form sodium 
cerotite which is the emulsifying soap favouring the formation of 
w/o emulsion. 


> Example: 


ca 





Beeswax l6¢g 
Mineral Oil 50g 
Borax Q.S 
Distilled water 33 mL 
Preservative Q.S 
Perfume O.S 

Fiat: Cream 

Mitte: 20 g 
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Calculation: 


Molecular weight of borax=381.5 
Molecular weight of potassium hydroxide= 56.11 
Molecular weight of sodium hydroxide= 40 


Acid value of beeswax= 20 


a H EKE Y 


Acid valuse is the number of mgs of KOH required to neutralize 1 g of 


oil or fat 


36 


Each molecule of borax gives two moles of NaOH 


Na2BaO7 + 7H20—____»4 H3BO4 +2NaOH 





36 Amount of KOH required to neutrilize 16 gm of Beeswax 
= acid value x 16 
= 20 x 16= 320 mg 
3 Each 56.11 g of KOH (one mole) = 40 g NaOH (one mole) 
0.320 g of KOH X g NaOH 
X= 0.228 g (228.1 mg) NaOH are required 
3 Each 381.5 g of Borax (mole) = 80 g (2x40)of NaOH 
X 0.228 g 


X = 1088 mg =~ 1.09 g borax are required to neutralize 16 g beeswax 


36 To prepare 20 g cream all amounts must be multiplied by a 


> Procedures: 


1. Heat Beeswax and mineral oil in on a water bath at about 75° C 

2. Dissolve Borax in water, add the preservative and heat on water bath at 
about 75° C 

3. Add the borax solution portion wise to the molten wax on the wath and 
triturate (emulsification). 

4. Remove from the water bath while stirring untill the cream reaches room 
temperature. 


5. Pour into the container. 
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o Label: 
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II. O/W emulsion cream (Vanishing cream): 


> The traditional formula for a vanishing cream is based on high quality 


stearic acid as the oil phase. This provides an oil phase which melts 


above body temperature and crystallizes in a suitable form so as to be 


invisible in use and give a non-greasy film; it can, moreover, impart a 


very attractive appearance to the product. 


> The emulsifier is soap which is frequently formed in situ by adding 


sufficient alkali to neutralize a portion, usually 20-30%, of the free 


fatty acid. 


> On application to the skin water evaporates and stearic acid 


precipitates in finest crystal with a considerable increase in the 


smoothness of the skin. 


> Materials used in the preparation of cold cream include: 


1. 


Stearic acid: Forms the bulk of the oil phase which upon addition 
of an alkali form a soap. Most of the stearic acid is emulsified by 


the soap formed. 


. Cetyl alcohol: When added to the emulsion it makes the final 


product fine and smooth and also gives added smoothness to the 


skin. 
Humectants: e.g. Glycerine and sorbitol 


— Help to improve the spreading properties of the cream and 


preserve its consistency. 


— Minimize the drying out of the cream on exposure to air. 


. Oils: These are of vegetable origin (e.g. almond oil). They nourish, 


protect and help to retain the suppleness of the skin. 


. Alkalies:The choice of the saponifying agent is very important as 


each alkali possesses properties which in some cases considered an 


advantage and in others a disadvantage. Alkalies used include: 
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e Carbonates: 


— The carbon dioxide gas liberated from the reaction between 
stearic acid and the carbonates will be entrapped into the 
viscous liquid and may cause bulky frothing resulting from the 


release of the CO2 gas 

e Hydroxides: 

— Both sodium and potassium hydroxide are good and possess no 
serious disadvantages. 


— Potassium soap produces a softer cream with a higher degree of 


pearliness than does the sodium soap. 


e Borax (sodium borate): 


— Produces a white cream. 


— Disadvantages: creams produced by it have the tendency to 


grain and it is incompatible with glycerol and sorbitol. 


e Ammonia water: 


— Has the tendency to discolour creams made with it. 


— Ammoniacal odour of the cream is one of disadvantages that 


limit its use. 


e Ethanolamine (di- and tri-): 


— Recommended as alkalies for creams and are used frequently. 


— Advantage: mild alkalinity, good texture of the resulting cream 


and their pearly appearance. 


> The emulsifying power of potassium stearate is the higher (HLB=20) 
sodium stearate is medium (HLB=18) whereas triethanolamine is the 


lowest (HLB=12). 


> Sodium stearate yields a relatively hard cream, triethanolamine a soft 


cream and potassium stearate lies in between these two. 


> The desired consistency is achieved by using two alkalies together. 
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> Example: 


a 





Stearic acid IS ¢g 
Glycerine 5.0 g 
Potassiun hydroxide Q.S 
Distilled water 79 g 
Preservative and perfume Q.S 
Fiat: Cream 
Mitte: 25 g 


> Calculation: 


3 Molecular weight of stearic acid= 284.5 
3 Molecular weight of potassium hydroxide= 56.11 
36 What is the quantity of potassium hydroxide needed to neutralize 


25% of stearic acid, i.e 3.75 g stearic acid? 


CH3(CH2)15CH2COOH + KOH ___, CH3(CH2)15CH2COOK + H20 


3 56.11 g KOH (one mole) is needed to neutralize 284.5 g stearic acid 


X g are needed to neutralize 3.75 g stearic acid: 


eer) 
284.5 





36 0.72 g KOH is needed to neutralize 3.75 g stearic acid 


3 To prepare 25 g cream all amounts must be multiplied by A 
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> Procedures: 


1. Melt the calculated amount of stearic acid over a water bath at 
around 75-80 ° C. 

2. Dissolve KOH in water and add glycerine and preservative then 
heat to 75-80 ° C. 

3. Add the KOH solution portion wise to the molten stearic acid on 
the water bath with contineous trituration. 

4. Remove from the water bath and continue trituration to prevent 
congealing of stearic acid. 

5. Add the perfume gradually with trituration. 


6. Pour into the container. 


> Label: 
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